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Abstract : Post-database search is an essential phase in peptide identification using tandem mass spectrometry (MS/MS) to
refine peptide-spectrum matches (PSMs) produced by database search engines.  These engines frequently  face difficulty
differentiating between correct and incorrect peptide assignments.  Despite advances in statistical  and machine learning
methods aimed at improving the accuracy of peptide identification, challenges remain in selecting critical features for these
models. In this study, two machine learning models—a random forest tree and a support vector machine—were applied to three
datasets to enhance PSMs. SHAP values were utilized to determine the significance of each feature within the models. The
experimental results indicate that the random forest model consistently outperformed the SVM across all datasets. Further
analysis of SHAP values revealed that the importance of features varies depending on the dataset, indicating that a feature's
role in model predictions can differ significantly. This variability in feature selection can lead to substantial differences in
model  performance,  with false discovery rate (FDR) differences exceeding 50% between different  feature combinations.
Through  SHAP  value  analysis,  the  most  effective  feature  combinations  were  identified,  significantly  enhancing  model
performance.
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